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(57) ABSTRACT

A valve drive comprising a camshait with base shaft, a lobe
pack mounted on the base shaft and comprising three cam
lobes. Two actuator bodies are associated with two actuator
pins each connected to a valve of a cylinder of the engine.
The lobe pack 1s axially displaceable along the base shaft so
as to for each actuator body change cam lobe aligned
therewith. A middle cam lobe has a shape leaving an actuator
body aligned therewith uminfluenced thereby. In a first
position of the lobe pack a first of the actuator bodies 1s
aligned with and hit and moved by a first cam lobe and the
other, second actuator body i1s aligned with the middle cam
lobe, and 1n a second position the second actuator body 1s
aligned with and hit and moved by a third cam lobe and the
first actuator body i1s aligned with the middle cam lobe.
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1
VALVE DRIVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage application (filed

under 35 § U.S.C. 371) of PCT/SE2017/050354, filed Apr.
11, 2017 of the same title, which, 1n turn, claims priority to
Swedish Application No. 1650568-7, filed Apr. 28, 2016; the

contents of each of which are hereby incorporated by
reference.

FIELD OF THE INVENTION

The present invention relates to a valve drive for use 1n an
internal combustion engine.

BACKGROUND OF THE INVENTION

A valve dnive of the type defined 1n the introduction 1s
known through for example US 2010/0251982 Al. In spite
of the fact that that valve drive may function well 1t would
be beneficial to simplity and improve the construction of
such a valve drive not at least with respect to reliability.

SUMMARY OF THE

INVENTION

The object of the present mvention 1s to provide a valve
drive of the type defined 1n the introduction being improved

in at least some aspect with respect to such valve drives
already known.

This object 1s according to the invention obtained by
providing a valve drive comprising a camshaft with a base
shaft configured to rotate about a longitudinal axis, a lobe
pack mounted on the base shait and comprising at least two
differently shaped cam lobes, two actuator bodies associated
with two actuator pins, in which each pin 1s connected to a
valve of a cylinder of the engine and each actuator body 1s
configured to be moved when hit by a said cam lobe aligned
therewith and by that lift at least one said valve between a
closed and open positions, and an arrangement controllable
to displace the lobe pack axially along the base shait so as
to for each actuator body change cam lobe aligned therewith.

By such a construction of the valve drive a type of valve
actuation with a lobe pack 1n said first position may be
changed to another type of valve actuation by displacing the
lobe pack to said second position, and when changing the
type selected the other type may i1n the same instant be
deactivated by aligning the actuator body for that type with
said middle cam lobe. Furthermore, by having the middle
cam lobe 1n common to both actuator bodies the construc-
tion of the valve drnive will be simpler, less costly to
manufacture and requiring less space than would one sepa-
rate “zero cam lobe” be arranged for each actuator body.

According to an embodiment of the imnvention said first
actuator body and first cam lobe are configured to co-operate
to lift at least one valve to an open position located at a
different distance to the closed position of that valve than the
distance to the closed position of the open position to which
the second actuator body and the third cam lobe are con-
figured to lift a valve. This means that the operation of the
cylinder provided with the valve drive may be controlled to
change by moving the lobe pack between the first and
second positions, since the height to which at least one valve
1s lifted will by that be changed. However, 1t 1s of course also
possible to have the cam lobes so arranged that then also the
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position in the operation cycle of the cylinder for the lifting
of the valve will be changed by changing actuator body to
be acted upon.

According to another embodiment of the invention the
first and third cam lobes are differently shaped and their
surface to bear upon the respective actuator body have a
different maximum distance to said longitudinal axis. A
modified behavior and operation of the valve drive and by
that the cylinder of the engine associated therewith by
changing which one of these cam lobes to be active, 1.e. to
have an actuator body aligned therewith, will be possible to
obtain by such differently shaping of the cam lobes.

According to another embodiment of the immvention said
first actuator body 1s associated with both actuator pins so as
to lift both valves when aligned with said first cam lobe.
Thus, the operation of the valve drive may be changed by
having both valves lifted in said first position of the lobe
pack, while only one valve 1s lifted 1n said second position
of the lobe pack by having the second actuator body asso-
ciated with one actuator pin so as to lift only one valve when
aligned with said third cam lobe 1n accordance with another
embodiment of the invention. Already the fact that one valve
1s lifted instead of both will result in a different operation of
the cylinder of the engine, but there may also be a difference
to which height the valves are lifted and where in the
operation cycle of the cylinder the valves are lifted.

According to another embodiment of the invention the
actuator bodies are configured to lift exhaust valves of a
cylinder of the internal combustion engine. It 1s 1n such a
case advantageous, as defined in another embodiment of the
invention, that the second actuator body 1s 1n the second
position of the lobe pack configured to be hit and moved by
said third cam lobe close to the upper dead point of a piston
of the cylinder 1n the compression stroke of that cylinder so
as to act as a Compression Release Brake. This constitutes
an advantageous way of realizing such a CRB, which
normally 1s realized by an hydraulic system activating an
actuator body in the form of a rocker lever by filling a
cylinder with oil. However, 1t would be beneficial to at the
same time deactivate the normal 1ift of the exhaust valves for
obtaining best possible efliciency of the compression release
brake, and this 1s here obtained by having the first actuator
body aligned with the middle cam lobe when activating the
CRB.

According to another embodiment of the mvention the
second actuator body 1s 1n the second position of the lobe
pack configured to be hit and moved by said third cam lobe
close to the upper dead point of a piston of the cylinder also
in the exhaust stroke of that cylinder so as to act as a
compression release brake. Thanks to the fact that the
normal lift of the valves during normal combustion of the
engine 1s deactivated by the alignment of the first actuator
body with the middle lobe it will be possible to 1n this way
get brake compressions each time the piston come to the
upper dead point, so that the brake will be a two stroke brake
in spite of the fact that the operation cycle of the engine has
four strokes.

According to another embodiment of the invention con-
stituting a further development of the embodiment last
mentioned said distance between the closed and open posi-
tion 1s shorter for the second actuator body associated with
the compression release brake than for the first actuator
body.

According to another embodiment of the mvention the
arrangement 1s configured to displace the lobe pack to
assume said first position so as to obtain lifting of both
valves by said first actuator body during normal combustion
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of the engine. Thus, a preferred operation of the engine for
propulsion of a vehicle may be obtained 1n the first position
by controlling both valves.

According to another embodiment of the mvention said
arrangement 1s configured to displace the lobe pack to
assume said second position so as to only have a second
valve lifted by the third cam lobe acting on said second
actuator body so as to obtain braking of the engine by a
compression release brake. It 1s advantageous to activate
only one valve when braking by the compression release
brake, since this will result in lower loads 1n the drive train
compared to activating two valves.

According to another embodiment of the invention the
actuator bodies are configured to lift inlet valves of a
cylinder of the internal combustion engine. A valve drive
according to the mnvention may then for mstance be used for
being able to change the flow of gases in the cylinder at
certain types of operation of the engine.

According to another embodiment of the invention the
middle cam lobe has a width as seen 1n the axial direction of
the camshait allowing both actuator bodies to be simulta-
neously aligned therewith, and said arrangement 1s control-
lable to displace the lobe pack along the base shait to a third
middle position between said first and second positions in
which both actuator bodies are aligned with said middle cam
lobe leaving them and by that both valves uminfluenced
thereby by rotation of the camshaft This feature makes 1t
possible to completely switch off a cylinder of the engine
when desired for any reason.

The invention also relates to an internal combustion
engine and a motor vehicle according to the appended
claims directed thereto.

Such valve drives are primarily of interest for internal
combustion engines 1n motor vehicles, although the inven-
tion 1s not restricted to that use of such an engine. When
arranged 1n a motor vehicle such a valve drive and accord-
ingly the present invention is particularly applicable to
heavy wheeled motor vehicles, such as trucks or lorries and
buses, and the invention will for that sake hereinafter
pnmarlly be discussed for that field of use for 1lluminating
the mvention but accordingly not i any way restrict 1t
thereto.

The fuel used 1n such an engine may be of any conceiv-
able type and diesel and ethanol may be mentioned as
examples.

There may be diflerent reasons for providing for a pos-
s1ibility to displace the lobe pack of such a valve drive for
changing the control of valves, exhaust valves or inlet
valves, of the engine. Such reasons may be to minimize
emissions, increase efliciency, speed control of a vehicle,

braking the vehicle etc.

Other advantageous features as well as advantages of the
present invention appear from the description following
below.

BRIEF DESCRIPTION OF THE

DRAWING

With reference to the appended drawing, below follows a
specific description of an embodiment of the invention cited
as an example. In the drawing:

FIGS. 1 and 2 are schematic views 1llustrating parts of an
internal combustion engine provided with a valve drive
according to an embodiment of the invention.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The construction and function of a valve drive according
to an embodiment of the invention of an internal combustion
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engine 1 1n a motor vehicle 2 will now be disclosed while
referring to FIGS. 1 and 2. The engine has a camshatt 3 with
a base shait 4 configured to rotate about a longitudinal axis
5. A lobe pack 6 provided with three consecutive lobes 7-9
1s mounted on the base shaift 4, and an arrangement 10
controllable to displace the lobe pack axially along the base
shaft 1s indicated by a box 10 1n FIG. 1 and may be of any
conceivable type and controllable by the driver of the
vehicle or by an electronic control unit of the vehicle based
upon the value of certain parameters sensed.

The valve drive further comprises two actuator bodies 11,
12 1n the form of valve rocker levers associated with two
actuator pins 13, 14 each connected to a valve 15, 16, which
are here assumed to be exhaust valves of a cylinder 17 of the
engine 1.

The actuator body 11 1s acting upon a valve bridge 18
pressing on both valve pins 13, 14, whereas the second
actuator body 12 acts directly on the valve pin 14 through a
through-hole 19 1n the bridge 18. This 1s possible since the
valve pin 14 1s at the valve remote end divided 1n two parts.

The lobe pack 6 1s transierrable through said arrangement
between two positions, namely a first position 1n which the
first actuator body 11 1s aligned with and hit and moved by
a first 7 of the cam lobes by rotation of the camshaift (see
FIG. 2), and a second position, 1n which the second actuator
body 12 1s aligned with and it and moved by a third cam
lobe 9 by rotation of the camshait. The second, middle cam
lobe 8 has a shape leaving an actuator body aligned there-
with uninfluenced thereby by rotation of the camshait, and
this middle cam lobe 1s 1n common to both actuator bodies,
so that the second actuator body 12 will be aligned therewith
in said first position shown 1n FIG. 2 and the first actuator
body 11 will be aligned therewith in the second position
shown 1n FIG. 1.

The function of the valve drive will be as follows. During
normal drive of the internal combustion engine and by that
of the motor vehicle for propulsion thereof the lobe pack 6
1s kept 1n the first position shown in FIG. 2, which means
that the first actuator body 1s aligned with the first cam lobe
7 for “lifting” both exhaust valves 15, 16 for letting exhaust
gases out of the cylinder resulting in a most eflicient
propulsion of the vehicle. “Lifting™ 1s as seen 1n the figures
in fact a pressing or pushing of the valves 15, 16 down into
the cylinder so as to allow exhaust gases to pass the valves.

In the case using the compression release brake of the
valve drive the arrangement 10 1s controlled to displace the
lobe pack 6 to the position shown 1n FIG. 1, 1.e. said second

position, 1n which the second actuator body 12 1s aligned
with the third cam lobe 9 and the first actuator body 11 1s
aligned with the middle cam lobe 8. This means that only the
valve 16 will be influenced by rotation of the camshatt, and
the cam lobe 9 will preferably be designed to co-operate
with the actuator body 12 so that the valve 16 will be pressed
down 1nto the cylinder close to the upper dead point of a
piston of the cylinder in the compression stroke of that
cylinder, so that air compressed in the cylinder 1s released
and no energy 1s returned to the crank shaft of the engine.
Energy 1s mstead absorbed and the torque to rotate the crank
shaft will increase and the engine brake. It 1s also possible
to design the second actuator body 12 and the third cam lobe
9 to co-operate so as to bring the exhaust valve 16 to open
carlier, so that 1t may be open during the expansion stroke
and by that let an over pressure from the exhaust side into
the cylinder, so that this earlier opening of the exhaust valve
will then result in an earlier closing of the valve during the
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exhaust stroke, which results 1n an additional compression
stroke 1n the operation cycle of the piston and the braking of
the engine increases.

The second position shown i FIG. 1 may except for
braking the vehicle be chosen for obtaining hotter exhaust
gases for increasing the temperature and efliciency of a cold
catalytic converter of the vehicle or assisting a vehicle cruise
control to keep a constant speed of the vehicle when driving
an undulating downhill road path.

The 1vention 1s of course in no way restricted to the
embodiment described above, since many possibilities to
modifications thereof are likely to be obvious to one skilled
in the art without having to deviate from the scope of
invention defined 1n the appended claims.

It 1s possible to control only one, some or all cylinders of
an engine by a valve drive according to the invention.

The invention claimed 1s:

1. A valve drive for use 1n an internal combustion engine
comprising;

a camshait comprising:

a base shait configured to rotate about a longitudinal
axis; and

a lobe pack mounted on said base shait and comprising
a first, a second,

and a third respective cam lobe, where each cam lobe
1s differently shaped from each of said other cam
lobes; and

first and second actuator bodies each associated with

respective actuator pins, where each actuator pin 1s
connected to a respective valve of a cylinder of the
internal combustion engine and said first and second
actuator bodies are configured to be moved when
contacted by one of said first and third cam lobes
aligned therewith and, which contact thereby lifts the
valve associated with said first or second actuator body
from a closed position to an open position,

wherein said second cam lobe of said lobe pack 1s located

between said first and third cam lobes and has a shape
that does not move said first or second actuator bodies
when aligned therewith via rotation of said camshatft,
and that said second cam lobe 1s 1n common to both first
and second actuator bodies, and

wherein said lobe pack 1s configured to be axially move-

able along said base shaft between a first position, 1n
which said first actuator body 1s aligned with and
contacted by said first cam lobe via rotation of said
camshaift and said second actuator body 1s aligned with
said second cam lobe, and a second position, 1n which
said second actuator body 1s aligned with and contacted
by said third cam lobe via rotation of said camshaift and
said first actuator body 1s aligned with said second cam
lobe.

2. The valve drive according to claim 1, wherein said first
actuator body and said first cam lobe are configured to
co-operate to lift the valve associated with said first actuator
body to the open position, where such open position 1s
located at a different distance to the closed position of that
the valve than a distance to the closed position of the open
position to which said second actuator body and said third
cam lobe are configured to lift the valve associated with said
second actuator body.

3. The valve drnive according to claim 2, wherein said first
and third cam lobes are differently shaped and have respec-
tive surfaces configured to bear upon said respective first
and second actuator bodies that have a different maximum
distance to said longitudinal axis of said base shaft.
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4. The valve drive according to claim 1, wherein said first
actuator body 1s associated with two of said actuator pins so
as to lift the respective valve associated with each of said
two actuator pins when said first actuator body 1s aligned
with said first cam lobe.

5. The valve drive according to claim 4, wherein said
second actuator body lifts the valve associated with said
actuator body when said second actuator body is aligned
with said third cam lobe.

6. The valve drive according to claim 1, wherein the
valves associated respectively with the first and second
actuator bodies are exhaust valves and said first and second
actuator bodies are configured to lift said exhaust valves.

7. The valve drive according to claim 6, wherein said
second actuator body 1s 1n the second position of the lobe
pack and 1s configured to be contacted and moved by said
third cam lobe at a position close to an upper dead point of
a piston 1 the cylinder 1n a compression stroke of that
cylinder so as to act as a compression release brake.

8. The valve drive according to claim 7, wherein said
second actuator body 1s associated with one of said actuator
pins to lift the valve associated with said actuator pin when
aligned with said third cam lobe, and wherein said second
actuator body 1s, 1n the second position of the lobe pack,
configured to be contacted and moved by said third cam lobe
at a position close to the upper dead point of the piston of the
cylinder also 1n an exhaust stroke of that cylinder so as to act
as the compression release brake.

9. A valve drive according to claim 8, wherein said first
actuator body and said first cam lobe are configured to
co-operate to lift the valve associated with said first actuator
body to the open position, where such open position 1s
located at a different distance to the closed position of that
the valve than a distance to the closed position of the open
position to which said second actuator body and said third
cam lobe are configured to liit the valve associated with said
second actuator body, wherein said distance between the
closed and open position 1s shorter for the valve associated
with said second actuator body associated with the com-
pression release brake than for the valve associated with said
first actuator body.

10. A valve dnive according to claim 9, wherein said
second actuator body lifts the valve associated with said
actuator body when aligned with said third cam lobe, and
wherein said second actuator body 1s, 1n the second position
of the lobe pack, configured to be contacted and moved by
said third cam lobe at a position close to the upper dead point
of the piston of the cylinder also 1n the exhaust stroke of that
cylinder so as to act as the compression release brake.

11. The valve drive according to claim 7, wherein said
first actuator body and said first cam lobe are configured to
co-operate to lift the valve associated with said first actuator
body to the open position, where such open position 1s
located at a different distance to the closed position of that
the valve than a distance to the closed position of the open
position to which said second actuator body and said third
cam lobe are configured to lift the valve associated with said
second actuator body, wherein said distance between the
closed and open position 1s shorter for the valve associated
with said second actuator body associated with the com-
pression release brake than for the valve associated with said
first actuator body.

12. The valve drive according to claim 7, wherein said
first actuator body 1s associated with two of said actuator
pins so as to lift the respective valve associated with each of
said two actuator pins when said first actuator body 1s
aligned with said first cam lobe, and wherein, during normal
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combustion of the mternal combustion engine, the lobe pack
1s 1n said first position so as to obtain lifting of the respective
valve associated with said two actuator pins by said first
actuator body.

13. The valve drnive according to claim 7, wherein said
second actuator body lifts the valve associated with said
actuator pin when aligned with said third cam lobe, and
wherein, to obtain braking of the engine by the compression
release brake, said lobe pack i1s located in the second
position so that said third cam lobe contacts said second
actuator body and thereby lifts the valve associated with said
second actuator body.

14. The valve drnive according to claim 1, wherein the
valves associated respectively with the first and second

actuator bodies are inlet valves and said first and second
actuator bodies are configured to lift said inlet valves.

15. The valve dnive according to claim 1, wherein the
second cam lobe has a width as seen 1n an axial direction of
the camshait allowing both first and second actuator bodies
to be simultaneously aligned therewith, and that said lobe
pack 1s positionable along the base shaft to a third middle
position between said first and second positions 1 which
both said first and second actuator bodies are aligned with
said second cam lobe.

16. An internal combustion engine including a valve drive
for use with the internal combustion engine, wherein said
valve drive comprises:

a camshaft comprising:

a base shait configured to rotate about a longitudinal
axis; and

a lobe pack mounted on said base shait and comprising
a first, a second,

and a third respective cam lobe, where each cam lobe
1s differently shaped from each of said other cam
lobes:; and

first and second actuator bodies each associated with

respective actuator pins, where each actuator pin 1s
connected to a respective valve of a cylinder of the
internal combustion engine and said first and second
actuator bodies are configured to be moved when
contacted by one of said first and third cam Ilobes
aligned therewith and, which contact thereby lifts the
valve associated with said first or second actuator body
from a closed position to an open position,

wherein said second cam lobe of said lobe pack 1s located

between said first and third cam lobes and has a shape
that does not move said first or second actuator bodies
when aligned therewith via rotation of said camshaft,
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and that said second cam lobe 1s 1n common to both first
and second actuator bodies, and

wherein said lobe pack 1s configured to be axially move-
able along said base shaft between a first position, 1n
which said first actuator body 1s aligned with and
contacted by said first cam lobe via rotation of said
camshaift and said second actuator body 1s aligned with
said second cam lobe, and a second position, 1n which
said second actuator body 1s aligned with and contacted
by said third cam lobe via rotation of said camshait and

said first actuator body 1s aligned with said second cam
lobe.

17. A motor vehicle including an internal combustion
engine and a valve drive for use with the internal combustion
engine, wherein said valve drive comprises:

a camshalt comprising:

a base shait configured to rotate about a longitudinal
axis; and

a lobe pack mounted on said base shait and comprising
a first, a second,

and a third respective cam lobe, where each cam lobe
1s differently shaped from each of said other cam
lobes; and

first and second actuator bodies each associated with

respective actuator pins, where each actuator pin 1s
connected to a respective valve of a cylinder of the
internal combustion engine and said first and second
actuator bodies are configured to be moved when
contacted by one of said first and third cam lobes
aligned therewith and, which contact thereby lifts the
valve associated with said first or second actuator body
from a closed position to an open position,

wherein said second cam lobe of said lobe pack 1s located

between said first and third cam lobes and has a shape
that does not move said first or second actuator bodies
when aligned therewith via rotation of said camshaft,
and that said second cam lobe 1s 1n common to both first
and second actuator bodies, and

wherein said lobe pack 1s configured to be axially move-

able along said base shaft between a first position, 1n
which said first actuator body 1s aligned with and
contacted by said first cam lobe via rotation of said
camshait and said second actuator body 1s aligned with
said second cam lobe, and a second position, 1n which
said second actuator body 1s aligned with and contacted
by said third cam lobe via rotation of said camshatt and
said first actuator body 1s aligned with said second cam

lobe.
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